Introduction
Textile materials (fabrics, knits, nonwoven textiles) are generally inhomogeneous, anisotropic and discontinuous objects. Nowadays, the use of textile materials in different industrial branches is on the rise, especially in composite materials, and therefore the knowledge of their physical and mechanical properties is very important. In order to significantly improve the initial mechanical properties of textile materials, certain coatings are applied to the basic textile material on one or both sides in one or more layers. This results in a coated textile fabric whose properties are considerably improved in relation to the initial basic material and which can be used for special purposes. The fabric becomes more rigid by the process of coating. The coating has got its specific properties and fills the spaces between the yarns and "cements" warp and weft into one unit. Mechanical properties of the yarns are changed, and the rotation between the yarns is prevented.
Testing of coated textile materials relate to their physical and mechanical properties: stress, deformation, breaking force, elongation at break, modulus of elasticity, impermeability. Previous studies related to the mechanical properties of canvases are not extensive because of the complexity of the problem and do not provide systematic information on these properties [5, 10, 11, 25] . This is because it is difficult to obtain repeatable measurement data due to the inherent stochastic nature of canvas. specific material samples. Experiments on the extension of the coated fabric sample under static load will be performed. This testing will provide the most of data on mechanical material properties (fabrics). Anisotropy of raw canvas, raw canvas with insulation and 1, 2 and 3 priming layers in relation to mechanical properties: breaking force, elongation at break, contraction at break, work to rupture and initial module of elasticity are tested on fabric samples which are cut at different angles to the weft direction. The initial module of elasticity can be predicted theoretically by developing a mathematical equation from the anisotropic effect of coated fabrics. Additionally, due to anisotropy of the canvas the Poisson's ratio changes in the process of canvas elongation. The influence of coating on the values of the Poisson's ratio has been researched too.
Theoretical basis of anisotropic materials
It should be noted that mechanical properties of coated fabrics firstly depend on their physical properties and the cutting direction of the sample (the direction of force activity). In terms of the structural characteristics, fabrics are described as elastic orthotropic materials at very small deformation which are defined as orthotropic plates with two mutually perpendicular planes of elastic symmetry [16, 7] . These planes of elastic symmetry are planes of orthotropy. The x-axis is in the weft direction, and the y-axis is the warp direction of fabric, The stress in different directions is approximately linear with strain before the yield point. For the plane state of stress of an elastic, homogeneous, isotropic material in a linear region Hooke's law in the tensor form can be applied:
Equation (1) represents the matrix form of Hooke's law. ε ij , σ ij are the strain and stress tensor components, and S ijkl is the elasticity tensor component. Taking into account symmetry and orthotropy, and resuming it to a plane problem, Hooke's law for an orthotropic and elastic material when the axis k, l does not coincide with the axis x,y of orthotropy, the anisotropic behaviours under tensile loads can be written in the matrix form [26] : fabric mechanical properties: nonlinear viscoelasticity, friction between the fibres, yarns in fabrics, deviations in the density of the fabric, geometrical changes of weaves during the action of external forces, as well as a change in temperature and humidity [10] . Characteristics which may be relevant to canvas supports include: anisotropy, nonlinear stress-strain curve, creep, previous loads which influence stress-strain diagram [4, 14, 22] . Within conservation, most of the above characteristics have been suggested as relevant factors [27, 11, 19] . Very little in-depth research has been carried out to clarify which characteristics occur, or have a significant effect on the behaviour of easel paintings
Uniaxial testing is most commonly performed in conservation using either commercial or custom-designed instruments. Uniaxial rigs can be adapted for biaxial testing, offering a costeffective way of using standard equipment. There is, however, a restriction on the loading conditions that can be applied.
Results from the biaxial tensile tester show that all the above characteristics can be observed in canvas supports and emphasize why a consistent, integrated theory to describe easel painting mechanics has not, as yet, been developed [31] .
When the action angle of the external load (tensile force) changes, the elastic constants change too. Many researchers have dealt with this issue over the years, and many complex measuring systems for measuring different mechanical properties of fabrics have been constructed [32, 33] . Uniaxial extension is the most widely spread procedure of testing and analysing physical and mechanical properties of textile products [2] . The most commonly performed method for measuring anisotropic tensile properties of fabrics is called "uniaxial test method" or the method of force action in only one direction. Kilby [13] was among the first to start studying and measuring fabric tensile properties under the action of tensile load in an arbitrary direction. He defined the Poisson's ratio and noticed there was a connection between the Poisson's ratio, shear modulus and modulus of elasticity. The influence of the Poisson effect on certain mechanical properties of fabrics, such as draping and shearing, is mentioned in the literature [1, 3, 34] . The researchers determined the Poisson's ratio in the warp and weft direction based on geometric fabric model, and in that process excluded the influence of the yarn's Poisson's ratio. This led to the conclusion that the Poisson's ratio in fabrics comes out of the interaction between the warp and weft, and can be expressed in terms of structural and mechanical system parameters [17] . Due to the anisotropy of fabric, analysis of the influence of physical parameters of fabric on Poisson's ratio values is useful and provides a better explanation for certain fabric behaviours.
Theoretical analysis of coated fabrics [27] is often very complex due to its anisotropic properties, since along the anisotropy of the basic material there is a whole set of questions relating to the connections between the substrate and the coated layers, so the experimental check of the theoretical predictions is more important in those layers than in other materials. The functional connection between stress and strain cannot be determined theoretically, only experimentally by testing some (6) By substituting equation (6) into equation (5) we get:
Equation (7) indicates the mathematical relation between the modulus of elasticity in any given direction and E x = E 0°, E y = E 90° and E 45°.
Due to the variation in values of breaking force F φ , elongation at break ε φ , work to rupture W φ and initial modulus of elasticity E φ in different directions, coefficients of anisotropy K Ai (K AF , K Aε , K AW and K AE ) are defined so that the level of ansiotropy could be determined as precisely as possible. Determining the coefficients of anisotropy KAi is given in equation (8):
where: i max , i min are the highest, that is the lowest value of the mentioned property.
For isotropic materials the coefficient of anisotropy is equal to one (K i = 1) which indicates that physical and mechanical properties, force and strength in different directions are equal. Due to variations of physico-mechanical properties of materials, breaking forces, etc., in different directions the coefficient of anisotropy increases and is greater than one (K i > 1) for anisotropic materials. Materials, in which anisotropy is more expressed, have a higher value K i (i.e. the range of measured values between the highest and lowest values increases).
Uniaxial contraction
When a fabric is stretched in one direction, it tends to contract in the direction perpendicular to the direction of stretch. The yarns in the direction of tensile force are flattened out (extended), and in the orthogonal or nonloading direction the yarns have a longer geometrical path to "curve around". Because there is no limiting force, waviness (amplitude) of the yarn in vertical force direction increases. This results in a dimension reduction of the fabric width. This phenomenon is called Poisson effect.
Poisson's ratio, a measure of the Poisson effect, is the ratio of the relative contraction strain to the related extension strain in the direction of the applied load [28] .
The researchers determined Poisson's ratio in the warp and weft direction of the fabric based on the geometric models of fabric and excluded the impact of Poisson's ratio on the yarn. In this way, they came to the conclusion that the Poisson's ratio of (2) σ k and σ l are normal stresses, τ kl is shear stress, ε k , ε l are normal strain (relative extension strain), γ kl is shear strain (relative angle strain), E k , E l are modulus of elasticity, G kl is shear modulus, α k , α l are elasticity coefficients, ν kl , ν lk are Poisson's ratio for arbitrary coordinate system k,l.
Initial modulus of elasticity
It is assumed that load extension curve for woven fabric is an approximate straight line before yield point. Therefore, elastic performance equation can be applied here. For orthotropic elastic materials modulus of elasticity E k , E l , for an arbitrary direction of tensile force action, i.e. in the coordinate system k, l whose axes does not coincide with axes x, y, is obtained by using the expression for the transformation of the elastic constants, which state [25] :
,
, (4) φ is an angle between the stretching direction and axis x ( Fig.  1 (5): fabrics results from the interaction between the warp and weft, and can be expressed in terms of structural and mechanical parameters of the system [27] . Poisson's ratio is one of the fundamental properties of any structural material including fabric. To determine the Poisson's ratio of fabrics, devices for measuring tensile strength are used, and the coefficient is determined in the linear part of the diagram of Hooke's law. During testing the fabric to stretch, the initial length of the tested sample l 0 increases by Δl, and the final fabric sample length is l. The initial width of the fabric sample b 0 decreases by Δb and the final sample width is b.
Absolute longitudinal strain (absolute extension strain):
Absolute transverse strain (absolute contraction strain):
Relative longitudinal strain (relative extension strain) is defined as:
Transverse strain (relative contraction strain) is defined as:
The physical meaning of Poisson's ratio is shown by expression (13) . Longitudinal and transverse strains have an opposite sign.
In isotropic, homogeneous materials Poisson's ratio occurs in an interval from 0 to 0.5.
The values of the Poisson's ratio for fabrics are different from those of standard engineering materials and they can reach values outside the mentioned range. When tensile force acts in one fabric direction, in this direction is the relative extension ε of fabric, and in the direction perpendicular to force direction is the relative contraction of the fabric s. When the calculated values ε and s, according to expressions (11) and (12) , are put in the expression (13) the Poisson fabric effect v is obtained. Due to fabric anisotropy Poisson's ratio changes during the process of fabric sample extension.
Experimental part
The experimental study of tensile properties was carried out by measuring the extension of linen (raw) fabrics and coated fabrics samples under the action of tensile force till rupture. Tensile force acts on the samples that are cut at different angles of 0°, 15°, 30°, 45°, 60°, 75°, 90° to the direction of the weft. The values of tensile force in relation to relative extension were measured, as well as breaking force, elongation at break, contraction at break, work to rupture. For this purpose classical methods and instruments for testing tensile fabric properties were applied. Based on the experimentally obtained values, initial modulus of elasticity, Poisson's ratio and coefficients of anisotropy were calculated in various directions. For the extensions and tensile forces which act in the warp and weft direction, corresponding contraction strains of linen fabric and coated fabrics were scanned. The Poisson's ratio of canvas was calculated by using the testing results. The conducted experiment is used to determine the influence of coating and the number of layers on the degree of anisotropy, value of modulus of elasticity, Poisson's ratio, value of breaking forces, extensions at break and work to rupture.
Coating procedures
In painting technology, there are three basic elements equivalent to: colorant, binder and surface. The image is composed of the substrate on which there is a binder-applied colorant. The substrate is a prepared surface that forms the basis on which an artistic construction begins. It consists of a holder (surface on which it is possible to paint such as cloth, paper, glass, etc.) and base (preparation). Linen fabric as a substrate in art requires specific processing, including specific preparation. The negative influence of cellulose and other ingredients in linen yarn (apart from wax) on resistance, consistency and durability of linen weave can be decreased by the adequate preparation of the substrate and proper protection from the influence of negative factors. This is achieved by adequate insulation and canvas preparations, which can significantly influence the durability of the painting and extend its lifetime. Considering the fact that the linen fabric as a substrate is chemically active, it is first processed using the insulation method, that is, impregnation, which protects the ground, the fabric yarns from the effects of the binder which penetrates from the colour or preparation, Figure 2 [5, 6, 29] . All the more porous substrate types need to be insulated against excessive absorption, before applying preparation as well as protecting from negative properties of some organic binders on the substrate matter.
The basis of the painting (preparation or ground; prepared layer that is applied to the holder of the picture) is one of the fundamental elements of the image. The basics preparation or painting processes are applied to the surface holder in several layers on which the said prepared layer physically acts as an intermediary between the holder and the painted layer to ensure stability of the coat, protection against external influences and binders from dyes, and also enables tighter binding of the painting layers. Layer preparation or base or ground usually consists of binders and fillers.
The preparation coat is applied to the substrate of the painting, having a multiple function: reconstructing conditions for better binding the colour and binder to the base (substrate), insulation of porous substrates and protection from negative influences of individual binders from the painted layer (oil, resin, etc.), regulation of binding matter absorption from the painted layer, as well as an adequate white pigment, that is colour. The durability of the canvas, as well as the painting, depends on the choice of filler and binder, their preparation and performance. A well-prepared canvas, being a painting base, should have the following properties: smooth surface, flexibility, elasticity of prepared canvas and neutrality of prepared canvas towards the upper colour layers [15] .
The insulation that is the impregnation of linen canvas requires 500 ml of 7% solution of animal glue which requires 35 grams of animal glue and 500 ml of water.
Insulation procedure: The binder which will later be used as a preparation binder will be used as the insulation -animal glue.
In a small amount of water the glue swells about 8 hours, after which swelled glue starts to melt in a water bath at a temperature of 45°C. The canvas is most often impregnated with a solution of animal glue (45°C). Sizing with animal glue protects the canvas yarn from the effects of binder which penetrates from the colour or preparation. Also, the glue tightens the canvas and decreases the influence of moisture on the canvas. In order for the glue not to soak completely the yarn of the canvas and stiffen it after the drying process, the canvas can be previously moistened with cold water. To accelerate basics, it suffices to apply one coat of insulation [15] .
In order to prepare the linen canvas (preparation of glue-chalk ground), 35 g skin glue, 500 ml water, 350 g of filler (champagne chalk) and 175 g of bleach (titanium white pigment) are necessary. Preparation procedure: A solution of animal glue, which was already used for insulation (sizing), is heated to 45°, the filler is gradually mixed in, best by using a sieve, up to the moment when the surface of solution of animal glue is coated with a thin layer of filler. The solution saturated by the filler rests for some time so that all the air bubbles from the filler could come out, and then it is carefully mixed and strained through a highdensity sieve. The small holes on the dry layer of the preparation can occur due to excessive coating of the hot preparation. This preparation is applied using the tepid-coating method. If necessary, you may add white pigment to the preparation in ratio with the filler 1:2. Three layers of preparation are applied. After applying the first coat using a brush, the canvas is dried on air. Prior to applying the second coat, it is moistened with a wet sponge so that the binder from the second coating would not soak it, weakening it. The moves of the second layer are applied in the opposite direction (cross) of the moves of the first layer. The third layer is also applied in the opposite direction to the second layer upon drying of the same [15] .
Testing samples
To carry out this study, four different samples were available. To study the mechanical properties of the painting canvases, a raw fabric (L0) in plain weave was selected. The raw material composition was 100% linen, the weft and the warp thread density was 15 yarns/cm, the weft and the warp yarn count was 100 tex, areal density was 262 g/m 2 , and fabric thickness was 0.51 mm. By applying insulation and one layer of preparation to the raw fabric, a testing sample (L1) was obtained. Its areal density was 386 g/m 2 and fabric thickness was 0.76 mm. Afterwards, by applying insulation and two layers of preparation, a testing sample labelled as (L2) was prepared with 421 g/m 2 areal density and 0.83 mm fabric thickness. Finally, by applying insulation to the raw textile material and three layers of preparation a test sample labelled as (L3) was prepared, and its areal density was 453 g/m 2 and thickness was 0.89 mm. For the purposes of testing tensile properties, standard samples with dimensions 300 x 50 mm were cut and clamped in the clamps of the tensile tester at a distance of l0=200 mm and subjected to uniaxial tensile load till rupture. The pulling speed of the clamps was 100 mm/min.
The samples were cut in seven different directions: warp direction (φ=90°), weft direction (φ=0°), and at angles of 15°, 30°, 45°, 60°, 75° towards the weft, Figure 4 .
Five tests were done on the tensile tester for each mentioned cutting direction of the sample. Tensile properties of all samples were tested in accordance with standard ISO ISO13934-1:2008 using the strip method for measuring fabric strength on a tensile strength tester. A tensile tester Statimat M German manufacturer "Textechno" was used for testing. This tensile tester is an automatic, microprocessor-controlled instrument operating on the principle of constant deformation speed. For accurate recording and measurement of spatial deformation of fabric a 1x1 grid pattern was mounted on the tensile tester immediately behind the test specimen; the whole process of drawing the specimen till rupture was recorded by the Panasonic NV-GS500 Digital Video Camera placed on the tripod in front of the device as shown in Figure 5 . A digital video camera with a resolution of 720 x 576 pixels, and with a recording speed of N sl =25 frames /s was used and is connected to the computer via an IEEE 1394 (FireWire) interface. The horizontal distance between the camera and the sample is such that 1 mm on the grid amounted to 10 pixels on the picture. Two sources of white light which mutually close an angle of 90 o were used for measuring. The number of images N at a certain extension is: . All the footage was stored on the computer's hard disk in MPEG-2 format. The width of each sample was measured in three spots in order to ensure a higher accuracy of the measured transverse and longitudinal strains. The tensile tester and the camera are connected to a special assembly with simultaneous on/off which fully ensures the exactness of video recording of the entire process of stretching the fabric to rupture. The transverse strain is obtained after all samples were recorded by camera, and the mentioned grid pattern enables fast and accurate editing of the footage processed by the software package Adobe Premiere. Raster individual images were processed in Adobe Photoshop program, Figure  5 . Fabric dimensions were measured in pixels, and dimension changes were calculated using Excel software.
Overview of test results

Diagrams (F-ε) of mean values of test results of the action
of tensile force F and the corresponding longitudinal strain (extension) ε for samples that are cut at different angles to the direction of the weft are shown in Figures 6-9 .
The related mean values of tensile force F φ (N), extension ε at break ε φ (%) and work to rupture W φ (Nm) are given in Table 1 in all directions of cutting samples L0, L1, L2, L3.
The polar diagram is a two-dimensional coordinate system in which each point is determined by a distance from a fixed point (pole 0) and an angle from a fixed direction. The distance from the pole is called radial coordinate or radius, and the angle is angular coordinate or polar angle. The radial coordinates represent the mean values of longitudinal strain (extension at break) ε φ in dependence on the cutting direction of the samples, Figure 10 .
The values of extension at break, Figure 10 , increase from the weft direction (φ=0°) towards the angle of 15°, and after this angle the values of the extension at break grow rapidly and have a maximum value at an angle of 45°. With further increasing the angle φ, values ε φ rapidly fall from the angle of 45° towards the angle of 75°. After that angle, L0 L1 L2 L3 the extension at break slightly decreases, up to the warp direction (φ=90°).
The mean values of breaking forces F φ in dependence on the cutting direction of the samples is shown by the polar diagram in Figure 11a . In the polar diagram, Figure 11b , the radial coordinates represent the mean values of work to rupture W φ in dependence on the cutting direction of the samples.
When the number of layers increasing, the values of extensions at break, breaking forces and work to rupture also increase.
The cutting direction of the samples affects the value of breaking force and the strength of textile materials. The highest breaking force for all samples is in the weft direction φ=0°, followed by the direction of warp φ=90°, and at an angle of 45°, Figure  11a . This is explained by the fact that in weaving warp yarns are more strained than weft yarns. Figure 11b it can be seen that samples L2 and L3 have the highest values of work to rupture. Minimum energy is needed for sample L0. This sample has the lowest work to rupture and it is the weakest for taking over tensile force.
According to equation (8) Table 2 .
According to the results in Table 2 , sample L0 has the highest coefficients of anisotropy K Aε , K AF , K AW and their values decrease with the number of layers. The final states of tested samples L0, L1, L2 and L3 with 50x increasing when the samples are cut in the weft direction (φ=0°), at an angle of 45° and in the warp direction (φ=90°) are shown in Figure 12 . Cracks of the applied coating in the weft direction (φ=0°) and warp direction (φ=90°) are always perpendicular to the direction of force, while at an angle of 45° cracks of the applied coating have undefined direction due to a change in the angle of crossing between the warp and weft thread system. When samples are elongated in the direction that is not in the warp or weft direction, yarns have shear stress in the early stages. All the tested samples had a point of breaking in the middle of the sample or along the clamps; thus, the state of the sample was recorded with the microscope at a distance of ¼ of the clamped sample length from the bottom clamp.
Determining the initial modulus of elasticity
Based on the experimentally obtained force-extension curves, the values of the initial modulus of elasticity were obtained and compared with the corresponding calculated values. Deviation in the percentage between the experimental and calculated values of the initial modulus of elasticity will also be calculated.
Experimental values of the initial modulus of elasticity
From the presented diagrams, in Figures 6-9 , the values of tensile force in the elastic range are used. We determined the modulus of elasticity E φ from a particular region on the force -extension curve (F-ε) that is determined by monitoring the experimental data obtained from an experimental set-up with regression control chart [20] . In this area, the relationship between stress and strain is linear. The modulus of elasticity E φ is defined as a slope of its stress-strain curve in the elastic deformation region. Hooke's law for uniaxial stress can be applied: (14) where b is the width, and d thickness of the sample.
Using values F and ε in the elastic range and using equation (14) , the mean values of the initial modulus of elasticity E φ in relation to an arbitrary direction of cutting fabric samples are calculated. Linear regression equations are placed on the stress-strain curves in the elastic range. The slope of the curve, that is, the coefficient of line direction represents the modulus of elasticity E φ [24] .
The obtained experimental values of the modulus of elasticity E φ in dependence on a change in the cutting angle of the samples are given in Table 3 . The polar diagram of experimental values E φ for each 15° is shown in Figure 13 .
Experimental values of the modulus of elasticity E φ increase with the number of layers. Sample L0 has the highest module of elasticity in the warp and weft direction. The differences between the values of E φ for samples L1, L2 and L3 in different directions decrease. The smallest difference between the values of the modulus of elasticity E φ for different directions is for sample L3, which has the highest number of layers on raw canvas.
Calculation of the initial modulus of elasticity in relation to an arbitrarily selected coordinate system
According to equation (7) and based on the experimental data E 0°= E x , E 90°= E y and E 45° in Table 3 , the values of the modulus of elasticity E φ were calculated, depending on a change in the cutting angle of the samples. The calculated values of E φ for each 15° are shown in Table 4 .
The polar diagram of their calculated values E φ (kPa) for each 5° is shown in Figure 14 . Table 5 shows deviations in percentage between experimental values E φ in Table 3 and calculated values E φ in Table 4 . Deviations D (%) are calculated using the expression (15) In the warp (90°) and weft (0°) directions and at an angle of 45°, differences in percentage between experimental and calculated values of the initial modulus of elasticity E φ are 0%. It follows from equation (7) According to equation (8) and based on the experimental data E φ from Table 3 , the values of coefficients of anisotropy K AE -exp. were calculated and their values are shown in Table 6 . According to equation (8) and based on the calculated values of E φ from Table 4 , the values of coefficients of anisotropy K AE -calc. were calculated and their values are also shown in Table 6 . The coefficient of anisotropy of the modulus of elasticity K AE decreases with increasing number of layers. When reducing material anisotropy, the values of the modulus of elasticity E φ are placed on the curve which approaches the quarter of circle, which is a characteristic of isotropic materials. It can be concluded from the diagrams in Figures 13 and 14 . Therefore, with a change in the number of layers mechanical properties of the material change too.
When increasing the number of layers, the values of the modulus of elasticity also increase. Additionally, with increasing number of layers, the values of breaking force, extension at break and work to rupture in the direction of warp (φ=90°) and weft (φ=0°) also increase.
Determination of Poisson's ratio
The fabric sample width is b 0 =500 pixels, which is equivalent to b 0 =50 mm. Upon reading the value of the fabric width after the action of force, relative transverse strain is calculated using equation (12) . The action of tensile force on canvas samples that were cut in warp or weft direction causes the internal interaction between weft and warp yarns. Because of that fabric contraction in the transverse direction, that is, in the direction which is perpendicular to the direction stretching occurs. Due to this phenomenon, it comes to the loss of the rectangular shape of the sample, that is, there is a contraction of the fabric sample.
The relation between the continuous change of relative contraction s (%) of the sample and its relative extension ε (%) when a force acts on samples that are cut in the weft direction is shown in Figure 15 with a characteristic curve. Figure 16 shows a characteristic curve of relative contraction of the sample in relation to its relative extension when the force acts on samples that are cut in the warp direction.
When a force acts on samples that are cut in the weft direction, at the same relative extension ε, the coated fabric with the highest number of coated layers (L3) has the lowest relative contraction, and raw fabric (L0) has the highest relative contraction s, Figure 15 .
When a force acts on samples that are cut in the warp direction, at the same relative extension ε, the coated fabric with the highest number of coated layers (L3) has the lowest relative contraction, and raw fabric (L0) has the highest relative contraction s, Figure 16 . From diagrams in Figures 15 and 16 it is evident that fabric contractions are small at the beginning of stretching. After that, with an increase in stretching, the values of fabric contraction also increase. According to equation (13) and based on the experimental values of relative contraction s and relative extension ε from Figure 15 , the values of Poisson's ratio v are calculated when the force acts on samples that are cut in the weft direction. Figure 17 shows a curve of the values of the Poisson's ratio v in relation to its relative extension when the force acts on samples that are cut in the weft direction.
According to equation (13) and based on the experimental values of relative contraction s and relative extension ε from Figure 16 , the values of Poisson's ratio v are calculated when the force acts on the samples that are cut in the warp direction. Figure 18 shows a curve of the values of the Poisson's ratio v in relation to its relative extension when the force acts on the samples that are cut in the warp direction.
The shape of the Poisson's ratio curve for canvas is a result of internal interactions in the coated and raw fabrics. A change in the values of relative contraction of painting canvases shown in Figures 15 and 16 affects the shape of the Poisson's ratio curve, Figures 17 and 18 . When the force acts on samples that are cut in the weft direction, Poisson's ratio assumes maximum value at the relative extension of painting canvases between 9 and 10%, Figure 17 . When the force acts on samples that are cut in the warp direction, Poisson's ratio assumes the maximum value at relative extension of painting canvases around 15%, Figure  18 . In weft direction, the values of Poisson's ratio of painting canvas decrease with increasing the number of coated layers at the same relative extension, Figure 17 . In warp direction, the values of Poisson's ratio of painting canvas increase with increasing the number of coated layers at the same relative extension, Figure 18 . 
Conclusions
Canvas is a coated material which can be defined as elastic orthotropic material with two axes of orthotropy. For calculating the modulus of elasticity in the linear range when tensile force acts on samples that are cut in arbitrary directions Hooke's law for anisotropic material behaviour can be applied. The values of breaking force, extension at break, work at break and modulus of elasticity are changing in dependence on the cutting direction of the sample.
Based on the experimentally obtained values E 0°, E 90° and E 45°, the modulus of elasticity can be approximately determined by mathematical expression when a force acts on samples that are cut in various directions. Deviations between experimental and theoretical values of the initial modulus of elasticity decrease with increasing the number of layers. Mechanical properties of textile materials are significantly improved by applying several coated layers. Therefore, the canvas has significantly improved properties compared to the initial basic material (substrate). By increasing the number of layers of painting canvases coefficients of anisotropy, modulus of elasticity, breaking forces, elongation at break and work at break decrease. It can be concluded that with increasing the number of layers, anisotropy of materials decreases and painting canvas assumes the characteristics of an isotropic material. The values of the modulus of elasticity increase with increasing the number of coating layers. Due to different influences, such as temperature, relative moisture, structure of the substrate and applied coatings, as well as the number of coatings, there is a difference between experimental and calculated values of the modulus of elasticity. Deviations of experimental and calculated values of the initial modulus of elasticity decrease with increasing the number of coatings. With increasing the number of layers on painting canvas, a better agreement between experimental results and the calculated values of the modulus of elasticity is achieved. Thus, theoretical equations can be used with a high accuracy to calculate the modulus of elasticity of painting canvas in various directions. Therefore, the measurements need to be implemented when tensile force acts on samples that are cut in the warp and weft direction and at an angle of 45°.
Due to the anisotropy of painting canvases, Poisson's ratio is not constant, but varies with each fabric extension. Behaviour and shape of Poisson's ratio curve of the painting canvas that is subjected to tensile force, mostly depends on its behaviour in a direction perpendicular to extension. Poisson's ratio values depend on the number of coatings applied to the raw fabric.
The results obtained by these tests are just to understand the breaking properties of coated fabrics and applicability of theoretical equations for calculating the initial modulus of elasticity, which can help predict the behaviour of such fabrics when stretching.
